The bound-state method employed by Guo and Sheng (loc. cit.) is shown inadequate since only one of their solutions remains compatible, in the spin-symmetric low-mass regime, with the physical boundary conditions. We clarify the problem and construct a new, correct solution in the pseudospin-symmetric regime. 
(cf. eqs. (6) or (29) in [1] ) where M denotes the mass, E is the bound-state energy, C 
In the non-relativistic context, the solution of a very similar differential equation has been described in fair detail in ref. [2] . Unfortunately, the existence of certain specific physical features of the relativistic eqs.
(1) and (2) forced one of us to imagine [3] that the constructions of ref. [1] should be re-examined.
In a preparatory step the authors of ref. [1] replaced the combinations of constants appearing in eqs. (1), (2) and (3) by the life-simplifying abbreviations
This converts both eqs. (1) and (2) to the same eigenvalue problem,
The elementary change of variables
reduces eq. (4) to the Gauss's hypergeometric differential equation (compare eq. (64.3) in [2] with the same formulae preceding eqs. (9) and (29) in [1] in the non-relativistic construction [2] . Its relativistic analogue
contains a certain ratio f (µ, δ) of products of pairs of Γ−functions given in full detail in eq. (13) of [1] . In this notation, the boundary condition in the origin becomes reduced to the single and exact transcendental equation
Usually [2] , the purely numerical exact quantization condition (6) is being replaced by its approximate asymptotic simplification
The authors of ref. We shall show that their construction fails to incorporate the boundary conditions properly in all the other cases.
(i.a) Assuming that µ 2 (i) = µ 2 > 0 and returning to eq. (9) of [1] in the first subcase one deduces that ν 2 (i) = ν 2 > 0 and requires that the potential is sufficiently attractive, i.e., that ν 2 −µ 2 ≡ γ 2 > 0. In such a case, strictly speaking, the extraction of the exact spectrum from its implicit definition (6) represents a straightforward, albeit purely numerical task. Unpleasant due to the well known slowness of the convergence of the infinite hypergeometric series
Fortunately, in eq. (5) the value of the argument z remains exponentially small whenever R/a ≫ 1. This means that in eq. (7) re-written in its fully explicit form 
This improvement illustrates, persuasively enough, the exponential smallness of the higher-order corrections under the relativistic kinematics.
(i.b) In an alternative range of parameters one admits that both the values of µ and ν may be imaginary, i.e., µ
. It is fairly elementary to notice that at the very large r ≫ 1 we only have to deal with the significantly simplified constant-coefficient form of the original radial Dirac equation (1),
This equation obviously possesses just the non-localized, asymptotically oscillatory solutions (remember that µ is now purely imaginary). As a consequence, all the "bound-state" solutions obtained in [1] remain non-localized and correspond in fact to the scattering states. In the other words, the implicit formula (24) of [1] for the energies E n is incorrect while the respective definitions (25) and (26) of the related Dirac's "bound-state" wave functions remain unnormalizable and, hence, irrelevant.
An explanation of such a failure of the method returns us to the transition between formulae (11) and (12) in [1] where the latter formula has been erroneously declared to be the only solution compatible with the correct asymptotic bound-state boundary conditions. In fact, such an argument fails completely when µ becomes imaginary.
(ii) Let us now move to the second, pseudospin-symmetric regime where the authors of ref. (ii.a) In eq. (2) let us follow ref. [1] and assume, firstly, that µ
which parallels eq. (10). Hence, our conclusions remain the same. The implicit formula (34) for the bound-state energies E n in [1] is incorrect while the related wave functions (35) and (36) are not normalizable and represent merely a random sample of the scattering states.
(ii.b) In the last subcase, equation (2) In our final remark we have to emphasize that the situation in the pseudospinsymmetric regime is by far not so hopeless as it seems to be. As long as our potential functions are always asymptotically vanishing, our last equation (12) The existence of the latter family of bound states was not considered in ref. [1] at all. We repeat that in a search for a new relativistic Woods-Saxon model, one has to opt for a "paradoxical" choice of the repulsive barrier with ∆ 0 < 0 (i.e., with ∆(r) > 0 at all r). This choice, obviously, represents the only eligible pseudospinsymmetric model where we would be allowed to construct bound states. The details of such a construction are entirely straightforward and may be left to the readers.
